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(71) We, Noel Y Compania Limitada 

SOCIEDAD ANONIMA ARGENTINA Db DULCES 

Y Conservas, an Argentine joint-stock 
company, of Patricios 1750, Buenos Aires, 
5 Argentina, do hereby declare the invention, 
for which we pray that a patent may be 
granted to us, and the method by which it 
is to be performed, to be particularly de- 
scribed in and by the following statement: — 
The present invention relates to a process 
for the continuous manufacture of foamed 
sweets and more particularly this invention 
refers to a process for rnanutacturing sweets 
or candies having a shell, the outer face of 
15 winch is substantially free of interruptions, 
said shell defining a space in which a roamed 
filler mass is housed, said sweet being of 
the type where the shell is made of a sub- 
stantially cell tree chocolate and the filler 
20 mass is made of a cell containing foamed 
chocolate, or of an alveolar mass formed 
of fatty materials and ground fruits and the 
softening point of which alveolar mass is 
similar to that of said foamed chocolate 
25 and capable of softening and fusing at the 
mouth temperature of a human being. 

The present invention refers also to a 
system, machinery or equipment for carry- 
ing out the above referred to process as well 
30 as the candies or sweets obtained by said 
process and/or system. 

The expressions "sweet" and "candy", 
for the purpose of this specification and the 
appendant claims is to be interpreted as 
meaning an edible product which is sweet 
and delicious to the palate. 

The present invention is preferably used 
for the manufacture of chocolate products, 
specially chocolate tablets and therefore 
40 reference will mainly be made to chocolate, 
but this should not be interpreted in any 
limiting manner. 

The basic process for manufacturing 
foamed chocolate is already known since 
45 some thirty years and mainly consists in 
IPrice 25p] 
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housing a flowable, pasty, warm chocolate 
mass including air or gas bubbles in a 
chamber or autoclave, where the pressure is 
progressively lowered, to thus incerase the 
size of the bubbles, up to reaching a high 50 
vacuum which is maintained until the choco- 
late mass hardens, as the temperature of said 
mass decreases. To perform this known 
process an outstanding large number of 
manually performed steps are necessary, 55 
such as filling the mold with hot chocolate, 
housing the molds in the autoclave or 
vacuum chamber, closing the chamber, 
decreasing the pressure in said autoclave, 
allowing the mold to rest in the autoclave 60 
until the chocolate mass has hardened, re- 
increasing the pressure in the autoclave in 
order to be able to open the latter and 
discharging the mold therefrom. Some of 
these autoclaves are provided with cooling 65 
systems in order to increase the speed of 
hardening the chocolate mass, but these 
cooling systems cool the entire autoclave- 
space uniformly. 

It can readily be understood that the 70 
production of the sweets which follow this 
process is expensive, not only in terms of 
labour costs, but also because the manu- 
facture is slow and intermittent 

For several years it has been an aim in 75 
this field of the industry to replace said 
intermittent process by a continuous manu- 
facturing process, but so far only a system 
having an automatic intermittent endless 
charge and discharge of the molds with 80 
regard to the autoclave has been achieved 
While in the orthodox process the molds 
were charged into an open still standing 
autoclave and in the latter after having been 
closed and sealed the pressure was decreased 85 
and thereby the bubbles of the chocolate 
mass expanded in a progressive way, which 
as such had no drawbacks—except for the 
additional time required for producing the 
necessary vacuum after starting each oper- 90 
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ation — in the endless intermittent charging 
systems, where the additional time for pro* 
ducing the vacuum as just mentioned was 
eliminated, a new difficulty arose in that 
5 upon abruptly submitting the chocolate mass 
to a high vacuum, a sudden almost instan- 
taneous expansion of the air bubble took 
place, whereby in many circumstances part 
of the chocolate mass was splashed out of 

10 the mold and in addition, the resultant 
foamed chocolate contained many inter- 
connected spaces instead of isolated cells. 
It is well known to those skilled in the art, 
that an outstanding feature of a preferably 

15 foamed chocolate mass is that the wall 
members denning the cells have as small a 
thickness as possible and thereby melt easily 
in die mouth of the consumer. Upon the 
resulting foamed chocolate having large inter- 

20 connected spaces; the thickness of the wall 
members increase accordingly, which is of 
course not desirable. Thus, in the process 
of manufacturing foamed chocolate, further 
improvements may be obtained. 

25 Although the foregoing are fundamental 
aspects in the manufacture of foamed choco- 
late, there are other concepts which have to 
be borne in mind, in order to be able to 
conceive a continuous manufacturing process 

30 of foamed cmhocolate, starting with the fill- 
ing of a fused, flowable chocolate up to the 
station where the resulting product is being 
packed. 

In the manufacturing lines so far known 

35 for producing foamed chocolate, the vacuum 
station was coupled to known manufacturing 
line-sections already used for manufacturing 
other types of products, because the funda- 
mental problems of a continuous manu- 

40 facture had not been solved. In the following 
description, as far as these other manipu- 
lating steps are concerned, these will be 
described when reference is made to the pre- 
ferred embodiments of the invention. 

d - Thus, die basic concept of the present 
invention may be defined as referring to a 
process for the continuous manufacture of 
foamed sweets in molds, comprising the steps 
of pouring into a mold, at atmospheric 

50 pressure, a flowable, plastic, warm mass 
containing bubbles and which solidifies by 
cooling, locating the loaded mold in an 
isolated inclosure, the volume of which is 
only slightly larger than that of the mold, 

55 moving said inclosure towards a low vacuum 
zone, and during said movement towards 
said low vacuum zone allowing the heat of 
the warm mass to act on the bubbles to 
slightly increase their volume and thereby 

60 to also slightly increase the volume of the 
mass in the mold, introducing the mold with 
its inclosure into a low vacuum zone to 
produce an additional increase in volume of 
tiie bubbles and mass and then introducing 

65 said mold in a high vacuum zone to sub- 



stantially increase the volume of said bubbles 
and thereby the volume of said mass, at 
the same time as, at least, the free face of said 
mass is subject to an intense cooling to 
rapidly solidify a layer of aid mass including 70 
said free face and forming a rigid dome 
including cells produced by said bubbles 
in said mass, decreasing thereafter the degree 
of cooling and allowing to progressively 
solidify under the said high vacuum the 75 
rest of the mass towards its core, thereafter 
discharging said mold from said high vacuum 
zone with the foamed, substantially solidified 
mass which has been allowed to solidify 
to a point only slightly above its softening 80 
point and which conveys to the mass a self- 
supporting characteristic, and thereafter dis- 
charging the resulting mass of sweet from 
the mold. 

Upon manufacturing for instance a choco* 85 
Jate tablet according to the foregoing 
definition, the outer surface thereof will 
have recesses which decreases the aesthetical 
aspect of the product 

According to a more sophisticated inter- 90 
pretation of the invention, the possibility is 
conceived to produce, by means of a con- 
tinuous process, a chocolate tablet having 
an outer chocolate shell which is not foamed 
and within the space defined by said shell 95 
a filler of chocolate to be foamed is 
housed. In this event it is also possible to 
use as filler an alveolar mass which instead 
of being made of chocolate, is made of other 
products, as will be described later on. 100 

Upon manufacturing a chocolate tablet 
having a chocolate shell, the process becomes 
more complicated in order to be able to 
produce said tablets by a continuous pro- 
cess. In this event it is important that the 105 
thickness of the shell be reduced to its 
minimum, so that the weight of the resulting 
tablet is not excessively increased, at the 
same time as special care has to be paid to 
the fact that both chocolate masses are well 1 10 
soldered one with the other, without com- 
pletely fusing the mass defining the shell 
during the welding step, because this would 
destroy the smooth outer face of the result- 
ing product 11^ 

"Bearing in mind what has just been stated, 
the present invention refers likewise to a 
process for the continuous manufacture of 
sweets in molds, said sweets having a shell 
the outer face of which is substantially free 120 
of interruptions, said shell defining a space 
in which a foamed filler mass is housed, said 
sweets being of the type where the shell 
is made of substantially cell-free chocolate 
and the filler is made of a cellular mass of 125 
the group comprising chocolate and the mix- 
ture of fatty materials and ground fruits, 
the softening point of which is similar to 
that of said chocolate and capable of soften- 
ing and fusing at the mouth temperature of 130 
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a human being, comprising the steps of 
first forming the shell by pouring at 
atmospheric pressure, into said mold which 
moves substantially continuously, a melted 
5 chocolate mass wherefrom the bubbles con- 
tained are eliminated, forming from said 
chocolate mass in said mold a shell defining 
a space, soHdifying and hardening by cooling 
said shell and then softening the inner face 

&0 of said shell, pouring into the space denned 
by said shell said flowable filler mass includ- 
ing bubbles and which shall form a foamed 
filler mass within said shell, said filler mass 
being at a temperature similar to the one 

15 of the softened inner face of said shell, and 
men subjecting the mass first to a low 
vacuum to start the expansion of the bubbles 
in said filler mass and then to a hi gh vacuum 
to increase the volume of said bubbles to 

20 form said cells,, at the same time as, at least, 
the free face of said filler mass is subject to 
an intense cooling to rapidly solidify said 
layer including said free face of said filler 
mass and producing a rigid dome in said 

-25 filler mass, thereafter decreasing the cooling 
range, progressively soHdifying the rest of 
the filler mass in a direction towards its core, 
thereafter cancelling the vacuum and there- 
after discharging the resulting sweets from 

30 the mold 

Within the process of the present invention 
for manufacturing the sweet, additional steps 
may be added both with regard to the manu- 
facture of the chocolate shell in the mold 

35 prior to pouring the filler mass to form the 
foamed chocolate, as well as in connection 
with steps to follow after the mold has been 
discharged from the high vacuum chamber. 
*n the foregoing definitions the expressions 

•40 "high vacuum" and 'low vacuum", have 
been used. 

For the purpose of the present speci- 
fication and the appendant claims, the ex- 
pression "high vacuum" is to be interpreted 

45 as ref ering to a vacuum which is generated 
in a chamber where the pressure has been 
substantially decreased with regard to the 
normal atmospheric pressure, to ap- 
proximately 72 cm Hg (the absolute vacuum 

50 being represented by 76 cm Hg). The ex- 
pression "low vacuum" is to be interpreted 
as referring to a vacuum range where the 
pressure is lower than the normal atmo- 
spheric pressure and is approximately 35 to 

55 65 cm Hg. 

Obviously the process hereinbefore defined 
is carried out by means of a pertinent 
system, arrangement or equipment and 
although the majority of the devices used in 

•60 such an arrangement are already known 
per se, the combination thereof represents 
a novel arrangement or equipment 

Analyzing now the invention from the 
equipment point of view, it is likewise pos- 

€5 sible to cast two types of definitions: one 



relating to the basic equipment for manu- 
facturing the foamed sweet and another one, 
which is already more sophisticated and 
which relates to an equipment for manu- 
facturing a foamed sweet housed in a non- 70 
alveolar chocolate shell having a substantially 
uninterrupted or smooth outer face. 

Tims, the present invention relates to an 
equipment for the continuous manufacture 
of foamed sweets in molds comprising molds, 75 
a moid loading station for charging said 
molds with a flowable, plastic, warm mass 
containing bubbles and which solidifies by 
cooling, mold conveying means passing 
through said loading station, a high vacuum 80 
chamber having an inlet nozzle member and 
an outlet nozzle member, said r. conveyor 
means passing through said inlet nozzle 
member, high vacuum chamber and outlet 
nozzle member, said conveyor means includ- 85 
ing in the portions corresponding to said 
nozzle members spaced apart sealing means 
allowing the housing of molds between them, 
the lengths of said nozzle members being 
larger than the distance existing between two 90 
sealing means, the inlet nozzle member, at 
the zone adjacent to said chamber being 
connected to a low vacuum source and the 
zone of said chamber adjacent said inlet 
nozzle member including cooling sections 95 
arranged immediately above said conveyor 
means at a distance which substantially only 
enables the passing of said molds. 

With regard to the more sophisticated 
concept of the invention as far as the equip- 100 
ment is concerned, it may be defined as 
relating to an equipment for the continuous 
m a nuf acture of sweets in molds, said sweets 
having a shell the outer face of which is 
substantially free of interruptions, said shell 105 
defining a space in which a foamed filler 
mass is housed, said sweets being of the 
type where the shell is made of substantially 
cell-free chocolate and the filler is made of 
a cellular mass of the group comprising 110 
chocolate and the mixture of fatty materials 
and ground fruits, the softening point of 
which is similar to that of said chocolate 
and capable of softening and fusing at the 
mouth temperature of a human being, 115 
wherein each of said sweets shaping molds 
has a base portion integral with said wall 
portions and forming a filler inlet and a 
sweet shaping space, said mold conveyor 
means are adapted to convey said molds 120 
through said equipment which includes a 
succession a first shell forming chocolate 
loading station, a first scraper station 
adapted to scrape and clean said filler inlet 
and levelling the chocolate mass with regard 125 
to said filler inlet, a first vibrating station 
adapted to vibrate said mold to substantially 
remove the bubbles contained in said shell 
forming chocolate mass, a fluid chocolate 
discharge station for c&charging fluid choco- 130 
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late from said mold, a first cooling station 
for said mold for hardening the remaining 
chocolate mass which remains attached to 
the side wall portions and base portions of 
5 the mold and which defines said shell, a 
first hot gas blower station directed towards 
the inside of said mold and adapted to soften 
the inner face of said shell, a second choco- 
late loading station for pouring warm filler 

10 chocolate and which corresponds to said 
mold loading station and is adapted to form 
foamed chocolate at approximately the tem- 
perature of said inner face of said shell into 
said shell and the temperature of said warm 

15 chocolate, said inner face of said shell being 
at a higher temperature than the outer face 
of said shell, said second loading station 
including dosifying means capable of dis- 
pensing a predetermined volume of filler 

20 chocolate which is smaller than the volume 
defined by die inner faces of said shell, 
said second loading station being arranged 
ahead of said inlet nozzle member. 
With regard to said unloading means just 

25 cited, these consist actually of a series of 
devices which ensure that the final steps in 
the manufacture of die tablet or another 
product can be carried out with a minimum 
of tablets being discarded, prior to leading 

30 the resulting product to the packing station. 
More particularly, upon the mold having 
been subject to the high vacuum, the filler 
mass forms a dome-shaped top which con- 
veniently should be removed and flattened 

35 so as to form in the mold an upper free zone 
which may be filled with a layer of chocolate 
to thus obtain a lid which is welded to die 
rest of the sweet already manufactured, so 
that upon discharging die resulting sweet 

40 with die lid from the mold, the resulting 
end product will have a complete outer 
smooth appearance. 

Upon describing the specific embodi- 
ments, further details will be forwarded with 

45 regard to the unloading means. 

In order to facilitate the comprehension of 
the details of the present invention, refer- 
ence will now be made, by way of example 
to a preferred embodiment in relationship 

50 to the accompanying drawings, in which: 
Figure 1 consists in the drawings of the 
sum of Figures 1A4-1B, and is a diagram- 
matic layout of the process and equipment 
and shows the several stations. Since the 

55 path of the circuit is continuous and the size 
of the sheets of the drawings does not allow 
to show the entire equipment in an un- 
interrupted way, the said circuit is cut into 
sections and the end of each section which 

50 continues with the next section is indicated 
by dotted lines. During the following de- 
scription reference will mainly be made to 
"Figure 1". 
Upon now specifically referring to Figure 

65 1. the process of the present invention will 



be described in relationship to the equipment 
consisting of a plurality of pertinent devices. 

In order to manufacture a chocolate tablet 
having a non-cellular chocolate shell and an 
inner cellular or foamed filler— where such 70 
tablet may for instance be in the form of a 
rectangular parallelepiped — molds 1 are used 
having a base portion 2 and side wall mem- 
bers 3 defining an inlet 4 and a chamber 5. 

It is advisable that the mold be of sturdy 75 
structure because during its path through 
the different stations it will be subject to a 
number of impacts as well as to frictions, 
as will be later seen. It is also an aim that 
the structure be such, that upon sliding along 80 
the runways of the inlet and outlet nozzle 
members of the high vacuum chamber, 
means are provided which reduce the fric- 
tional engagement to a minimum; but since 
die structural concepts of the molds do not 85 
form part of the present invention, no 
specific details will be forwarded in this 
specification, it being considered sufficient 
what has been hereinabove described and 
schematically shown in the pertinent draw- 90 
ings. On the other hand, a mold of the type 
hereinbefore described in connection with 
reference numerals 1 to 5, is as such known 
and may be used for the present invention, as 
will be readily understood by those skilled 95 
in the art 

From a theoretical point of view, it may 
be considered that the process and equip- 
ment of the present invention are divided 
into three zones, of which the first zone is 100 
a chocolate loading zone in which mold 1 
passes through a series of stations and, at 
least generically, it may be considered that 
it is conveyed through said loading zone by 
means of a first endless conveyor 6 (Fig. 105 
1), for instance a conveyor band or several 
endless chains, the upper/length 7 of which 
is loaded with the molds 1. This first con- 
veyor 6 is arranged between pulleys 8, 9. 
The lower length T of said first endless 110 
conveyor 6 is only shown in the portions 
adjacent to said pulleys 8 and 9, in order 
to avoid overloading Figure 1. 

The several end portions of the upper 
lengdis 7 shown in Figure 1 make use of the 1 15 
hereinbefore defined convention as to die 
dotted lines. 

The second zone is the mass expanding 
and foaming or cell producing zone, where 
the high vacuum chamber 10, having the 120 
inlet nozzle member 11 and outlet nozzle 
member 12, is the main device. 

A second endless conveyor 13 passes 
through the inlet nozzle member 11 and out- 
let nozzle member 12. In the high vacuum 125 
chamber 10 there is a third conveyor means 
14 formed of several conveyors, as will be 
later explained and which is in transmission 
relationship with the inlet nozzle member 11 
and outlet nozzle member 12. 130 
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Finally, the third zone is the discharge 
zone which is linked to die outlet nozzle 
member 12 and through which a fourth 
endless conveyor 15 passes. This fourth 
5 endless conveyor 15, similarly as the first 
endless conveyor 6, moves between the end 
pulleys 16, 17 defining the upper length 18 
and die lower length 18'. Only the portions 
adjacent the pulleys 16 and 17, are shown 

10 of the lower length 18'. The same conven? 
tion as used in collection with the first end- 
less conveyor 6 as far as the dotted lines are 
concerned, is likewise used in connection with 
the fourth endless conveyor 15. 

15 Returning now to Figure 1A and with re- 
gard to the first zone, it may be appreciated 
that the molds I are moved through portions 
thereof with the inlet or mouth 4 directed 
upwardly and through other portions with 

20 the inlet or mouth directed downwardly. 
The end of the upper length 7 adjacent pul- 
ley 8 intermrttently receives empty molds 
with the inlet 4 directed upwardly. The de- 
vice for conveying the molds onto the upper 

25 length of the first conveyor is not shown and 
any supply arrangement of those known in 
the art, may be used. The mold 1 is moved 
forward in the direction indicated by arrow 
19 and moves first through a first chocolate 

30 loading station 20 where the chambers 5 of 
the mold 1 are completely filled with a first 
type of chocolate to form the shell of the 
sweet To this end the nozzles 20 are pro- 
vided with dosifiers (not shown) which as 

35 such are well known, in order to discharge 
predetermined quantities of chocolate each 
time a mold 1 is located underneath the 
nozzles of station 20. The chocolate mass is 
obviously poured into the mold in a fused 

40 and warm state and will have a suitable com- 
position SO as tO include a minimum of 
bubbles. In order to achieve this purpose, 
the proportion of fatty materials is smaller 
than in the chocolate mass to form the filler 

45 material, as will be later seen. The fatty 
materials may for instance be cocoa butter. 
Mold 1 is loaded in die first chocolate loading 
station 20 at atmospheric pressure and the 
temperature at which the chocolate is poured 

50 into the mold should be slightly above the 
melting point, usually approximately 29°C 
This temperature forwards die chocolate 
the necessary flowability to easily move into 
all the interstices or clearances of the mold 

55 1. In Figure 1 mold 1 is merely schematically 
shown so that these interstices are not illus- 
trated, but in practice chocolate tablets may 
be formed by interconnected ribs and it is 
also an usual practice to provide the mold at 

60 certain portions with the manufacturer's 
name or a trademark which should finally 
appear on the finished product and which 
are of course further examples of these inter- 
stices recesses or projections. 

65 Mold 1, which was previously housed on 



the upper length 7 of the first endless con- 
veyor 6, after having been loaded with 
chocolate at the first chocolate loading sta- 
tion 20 moves then through a scraping station 
21 consisting of a resilient scraping blade 22 70 
to eliminate the excess of the chocolate mass, 
and to clean the inlet 4 of mold 1, so that 
the mold is filled at level with a mass 23 
to form the shell. The mold continues mov- 
ing in the direction indicated by arrow 19, 75 
and passes through a first vertically vibrating 
station, as identified by reference numeral 
24 having vertical vibrating means (not 
shown) where the vertical vibrations are 
predominant with regard to the horizontal 80 
forward moving direction 19 (vqstoriaily 
speaking), whereby die air bubbles within 
the chocolate move towards the chocolate 
surface and are removed from mass 23. 

During the movement of the mold 1 85 
through these three stations 20, 21 and 24, 
the temperature of the chocolate mass 23 
steadily decreases and the lowering of the 
temperature is obviously more pronounced 
in those zones of the mass 23 which are 90 
in contact with the inner faces of the mold 
1. It has been tested that the time which is 
required to move the mold from the first 
chocolate loading station 20 through the 
first vertically vibrating station 24 is suffio ^5 
ient to produce a thin chocolate layer which 
remains stuck to the inside walls of mold 
1. Upon mold 1 reaching the next station 
it is turned round through 180°, so as to be 
mouth downward, whereby the main por- 100 
tion of the chocolate mass is discharged into 
funnel 25, but a chocolate layer to define the 
shell 26 remains in the mold. 

If die mold 1 is of subdivided or partially 
sub-divided type, such as to form a chocolate 105 
tablet made of ribs, where the mold, apart 
from the inlet defined by band-like 'zones 
has semi-cyiindrical recessed portions, then - 
there is a tendency of forming at- the crests 
of adjacent semi-cylindrical recessed por- 110 
tions, solidified pin-like chocolate projections 
or stalactites, which must be eUtninqtert, In 
order to achieve this, the mold is rotated in 
a rotating station 29 through 360°. This 
rotating station is not necessary in all the 115 
cases. In some circumstances, particularly 
where the molds are to provide fancy shaped 
molded products, it may be advisable to like- 
wise insert a centrifuging station 30 which 
may follow the excess chocolate discharge 120 
station 31 or may be located between the 
latter and the first vertically vibrating sta- 
tion 24. 

Mold 1 either after having left the excess 
chocolate discharge station 31 or after having 125 
passed through die rotary station 29 and/or 
the centrifuging station 30, continues its 
movement in the direction of arrow 19, 
mouth downwardly and is passed through a 
first cooling tunnel 32 forming part of a 130 
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chocolate hardening station 33 for the shell 
26. Upon the mold passing through this 
tunnel, the temperature of the shdl 26 is 
lowered to 20°C or less. Due to this decrease 
5 in temperature the shell chocolate is main- 
tained in the mold, although the mold being 
conveyed mouth downwardly. The thick- 
ness of the shell chocolate 26 has to be suf- 
ficient to be able to suitably contract upon 

10 being subject to lower temperatures so as to 
facilitate the discharge of the finished tablet 
from the mold 1, as will be later seen. 

The thickness of the shell 26 depends on 
the size of the tablet which is being manu- 

15 factored, so that no specific data are given. 
Mold 1 continues its movement always 
mouth downwardly, in the direction indi- 
cated by arrow 19 through a second scrap- 
ing station 33 to scrape off any remaining 

20 chocolate existing on the top defining the 
inlet 4 and the scraped off chocolate is col- 
lected in a tray 34 arranged below the upper 
length 7 of the first endless conveyor 6. Pre- 
cisely because the mold 1 is moved mouth 

25 downwardly, it is assured that none of the 
scraped off chocolate particles fall back into 
the mold. m 

Obviously the chocolate collected in fun- 
nel 25 and tray 34 is sent back to a re- 

30 fusing station (not shown) to be again used 
at the first chocolate loading station 20. 

The mold 1 is then conveyed towards a 
second rotating station 35 where it is turned 
through 180° to have the mold again mouth 

35 upwardly. It is to be borne in mind that at 
this height of the process the shell chocolate 
26 is rather hard, being at a temperature of 
approximately 20°C and if at mat temper- 
ature another chocolate, such as the filler 

40 chocolate mass 39 would be charged into the 
mold at apprpximately 29°G the difference 
in temperature existing between the inner 
face of the shell chocolate 26 and the filler 
chocolate would not assure a good welding 

45 between both chocolate masses; however, a 
good wdding is an aim and necessity for the 
finished product 

It is therefore advisable to pass the moid 
1 along a first hot gas blower station 36 hav- 

50 ing an ejector nozzle 37, the ejection axis of 
which is directed towards the inner face of 
the shell 26 and which defines the space into 
which the filler chocolate is to be poured. Hie 
air or gas to be ejected by nozzle 37 should 

55 be at approximately 30°C so as to soften the 
inner face or faces, and to increase the tem- 
perature thereof to approximately the same 
temperature as the one of the filler chocolate 
to be charged in the next station, which is 

60 the second chocolate loading station 38. The 
amount of filler chocolate 39 to be filled 
into the mold 1 has to be dosified in a pre- 
cise way, so that when the filler chocolate is 
being expanded it will not overflow the mold 

65 1. The volumetric proportion the filler 



chocolate will expand, depends on the con- 
stitution of the chocolate, and more par- 
ticularly the proportion of the fatty com- 
ponents contained therein. The principle is, 
the more fatty components are contained in 70 
the chocolate mass, the more air bubbles 
are generated. It is impossible to establish 
a fixed relationship of the weight of the shell 
chocolate with regard to the filler chocolate 
due to the existance of a large number of 75 
variables. This is empirically fixed by tests. 
The most important variables are the fol- 
lowing: The shape of the bottom or base 
portion of the mold; if it is not flat such as 
base portion 2, then the heights of the dif- 80 
ferent portions of the filler material are not 
all equal Those portions which define larger 
heights have a tendency to expand more, 
since more air bubbles are formed in these 
theoretical columns, than the portions of 85 
less height 

Another variable is the volume of the 
mold. The larger the volume of the mold, the 
larger is the tendency that the central portion 
of the filler material expands more, thereby 90 
tending to form during the expanding process 
an arcuate dome shaped top 40 (such as 
shown at the beginning of Figure IB, where 
the mold 1 is located on the upper length 
18 of the fourth endless conveyor 15). The 95 
height of this dome shaped top 40 must how- 
ever be well controlled for reasons to be 
explained later on. In fact the longer the 
fiJQer mass takes in solidifying throughout its 
entire mass or body, the more the air bubbles 100 
expand in the vacuum chamber 10 where the 
cooling and solidifying takes place. The 
central portion of the body of the filler mass 
is the last one which solidifies and thereby 
the expanding process tends to continue 105 
there for a longer period. ft 

Another variable is the temperature of 
the shell chocolate mass 26. The lower said 
temperature is at die moment of pouring 
die filler chocolate into the mold, the more no 
pronounced is the tendency of cooling the 
immediate adjacent layer of the filler choco- 
late, to the one of the shell chocolate, thereby 
crystalizing this layer and baring it from 
expanding in the expansion process; obvi- 115 
ously this is something which ought to be 
avoided since otherwise the thickness of 
the resulting chocolate shell becomes un- 
desirably large and would take longer to 
dissolve in the mouth of the consumer. 120 

Finally, the temperature of the filler 
chocolate; when being poured into the mold 
at the second chocolate loading station 38, 
is also a variable because the higher said 
temperature is, the longer it takes to cool 125 
and solidify the filler material in the vacuum 
chamber 10, as will be better understood 
later and thereby the manufacturing time 
for processing the chocolate tablet would 
undesirably increase. 130 
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Once the filler chocolate mass 39 has been 
filled into the mold 1 up to a suitable height 
the mold 1 continues its movement on the 
first endless conveyor 6 in the direction 
5 indicated by arrow 19 towards a second 
vertically vibrating station 41, wherein the 
vertical vibrations are of minor magnitude 
than those of the first vertically vibrating 
station 24. ^ 

10 These vertical vibrations in station 41 
have a smaller magnitude ton the horizontal 
movement and are performed in order to 
assure a correct flowing of the filler choco- 
late 39 throughout the mold, without ex- 

•5 cessivdydischai^gtheairbubles. 

Although in the equipment so far de- 
scribed, mold 1 is conveyed by a single end- 
less conveyor 6, the latter may be replaced 
by several successive conveyors, as will be 

20 obvious to those skilled in the art. Once the 
mold has passed the second vibrating station 

41, it is transferred to the second endless 
conveyor 13. Generally speaking, the second 
endless conveyor 1 passes through inlet 

25 nozzle member 11 to convey the molds 1 
from outside into the high vacuum chamber 
10 and there the molds are transferred to 
the third conveyor means 14. After the molds 
have passed through said third conveyor 

30 means 14, they are returned to the second 
endless conveyor 13 to be discharged through 
the outlet nozzle member 12 and onto the 
fourth endless conveyor 15. As has already 
been stated at the beginning of the sped- 

35 fication, high vacuum chambers where- 
through molds are sent in an intermittent 
way, in order to produce foamed chocolate, 
are already known. These chambers have 
an inlet nozzle member and an outlet nozzle 

40 member through which mold conveyors pass 
and these conveyors are provided with 
sealing means which seal the inside of the 
vacuum chamber from the outside. Thus, in 
high vacuum chamber die low pressure may 

45 be maint ai n ed with the use of a small vacuum 
pump to compensate leakages. In spite of 
the fact tot this general concept is already 
known, the present invention includes im- 
provements in connection therewith. 

50 More particularly, the height of the nozzle 
members 11 and 12 should be as small as 
possible; strictly the small height require- 
ment applies only to the inlet nozzle mem- 
ber 11, but from a structural point of view 

55 the outlet nozzle member 12 should have the 
same cross-sectional area in order to ensure 
a good sealing contact during the discharge. 
The sealing means consisting of partitions 
are arranged on the chain 13 and these seal- 

€0 ing means are spaced apart at a distance 
slightly larger than the length of each mold. 
Hie sealing means are shown in a schematic 
way and are identified by reference numeral 

42. Once mold 1 is housed on the bottom 
65 surface or runway IT of the inlet nozzle 



member 11, said mold becomes housed 
between a pair of sealing means 42 thus 
defining an inciosure, Le. a space sealed from 
outside, which will move towards the high 
vacuum chamber 10 and the heat contained 70 
in the filler chocolate mass 39 starts to 
slightly expand the bubbles contained in said 
mass 39. 

Furthermore, bearing in mind that in 
the high vacuum chamber 10 there is a high 75 
vacuum of approximately 72 cm Hg— the 
absolute vacuum being represented by 76 
cm Hg — said h igh vacuum chamber 10 
exerts a suctioning effect on the sealing 
means 42 and since there are always small 80 
leakages, to pressure in the moving , in- 
closures defined between each pair of sealing 
means 42 is decreased, as they move towards 
the vacuum chamber 10 and thus the air 
bubbles in the filler chocolate 39 start to 85 
increase in size and the level of to filler 
chocolate starts to rise. Accordingly, to 
height of to filler chocolate which is 
charged at station 38 should be such that it 
does not start to enter into frictional contact 90 
with the roof of to inlet nozzle member 11, 
when moving therethrough. The vacuum 
which is produced in vacuum chamber 10 
is of course of to controllable type and may 
be varied, to assure that the filler chocolate 95 
will not touch the roof of inlet nozzle 
member 11. It will be understood that as to 
inciosure defined between a pair of sealing 
means 42 moves through the inlet nozzle 
member 11 towards to vacuum chamber 100 
10, even if to pressure is being slightiy 
decreased, there would be a sudden sub- 
stantial large decrease in pressure the 
moment these moving inclosures establish 
connection with the vacuum in to vacuum 105 
chamber 10 and accordingly an almost in- 
stantaneous and abrupt expansion of to 
filler chocolate mass 39 would take place 
whereby an undesirable tendency would be 
created that chocolate splashes out of to 110 
mold. This would provide problems, in 
staining and eventually clogging the pertinent 
mechanical devices at the same time as the 
production of to chocolate tablets would not 
be uniform, Le. to weigjht of the different 115 
chocolate tablets would vary out of admis- 
sible ranges. To avoid this it is necessary 
to decrease to pressure of the moving 
inciosure in to inlet nozzle member 11 as 
these inclosures approach the vacuum 120 
chamber 10, so that to decrease in pressure 
in to moving inclosures upon establishing 
the contact with the vacuum chamber 10 
remains within admissible limits and no 
splashing takes place. To this effect at least 125 
in to neighbourhood of to vacuum chamber 
10 and within to inlet nozzle member 11, at 
least one additional suction pipe 43 is pro- 
vided, which decreases the pressure in each of 
the inclosures to an intermediate pressure 130 
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(about 35 to 65 cm Hg) between the one 
which existed in the inclosure before reach- 
ing the suction pipe 43 and the one of the 
high vacuum chamber 10 prior to establish 

5 connection with said chamber 10. 

The second endles conveyor 13 transfers 
the mold in the high vacuum chamber 10, 
always mouth upwardly, with the inlet A 
directed in upward direction, to the third 

10 conveyor means 14 consisting of a plurality 
of endless, superposed conveyors, so that 
each mold moves along said conveyors and 
being lowered, as will be later seen, from 
the uppermost conveyor through the inter- 

15 mediate conveyors to the lowermost con- 
veyor to be finally discharged from the high 
vacuum chamber 10 through discharge 
nozzle member 12 by the second endless 
conveyor 13. 

20 Referring now to the high vacuum 
chamber 10 in detail the mold 1, once the 
inclosure in which it was housed between 
a pair of sealing means 42 has entered the 
high vacuum chamber 10, is transferred to 

25 the uppermost endless conveyor 44 which 
moves around pulleys 45 and 46 and defines 
the uppermost floor of the vacuum chamber 
10. The chocolate mass and particularly the 
filler mass 39 increases its temperature upon 

30 the pressure decreasing and thereby the air 
bubbles contained in the filler mass 39 in- 
crease in size. It is now necessary to decrease 
the temperature of the chocolate in order 
to solidify it so that the cells formed by 

35 the bubbles are maintained without the 
different cells starting to interconnect which 
would form within the future tablet big 
holes, which is not admissible. 
On the other hand, it is an important arm 

40 of the industry to provide a vacuum cham- 
ber, the length of which is reduced to an 
admissible minimum. A vacuum tunnel 
which would be excessively long of the order 
of 100 or more meters implies outstanding 

45 problems for producing an adequate vacuum 
and the necessary cooling to maintain the 
arrangement at a suitable temperature. The 
advantage of having a long tunnel would 
be that the mold will not be subject to any 

50 shocks, inasmuch as it moves smoothly 
forward and thereby the cooling of the 
chocolate mass could be carried out gradu- 
ally. However, as has been stated, this is not 
feasible in practice, so that it has been 

55 conceived to move the mold zig-zag like 
downwardly through several floors, of which 
the uppermost floor is defined by conveyor 
44 moving in the direction shown by arrow 
47 and thereafter there are successive lower 

60 floors defined by conveyors 48, 49 (only 
partially shown) to end finally in the lower- 
most floor, Le. conveyor 50. Arrows 51, 52 
and 53 show the direction of movement of 
the mold. Thus the required cooling lengths 

65 of 100 or more meters is achieved. In 



practice there may be ten to twelve or more 
floors, depending on the length of the 
vacuum chamber 10. The length of the 
vacuum chamber is dictated by the foDowing 
concepts: ™ 

When the mold 1 moves along the upper- 
most floor conveyor 44, in the direction 
indicated by arrow 47, the cooling must be 
sufficient so that the layer including the 
upper face of the filler chocolate mass and 75 
which may be dome shaped, identified by 
reference numeral 40 (already previously 
mentioned), becomes sufficiently solidified 
as to confer to said layer combined with the 
shell 26 a self-supporting feature: When the 80 
mold reaches the ndgfrbourhood of pulley 
46, it moves further forward until falling 
onto the transfer tray 54 which is sloped 
and has a forward end an upstanding abut- 
ment wall 55. Accordingly, the front end of 85 
the mold has to enter in abutting contact with 
wall 55 and thereupon the direction of move- 
ment is inverted and thus the mold 1 starts 
to sJide the sloped transfer tray 54 down- 
wardly onto an intermediate conveyor 56 90 
and therefrom onto the next lower floor 
conveyor 48, which moves in opposite direc- 
tion to the top floor conveyor 51. The mold 
moves always mouth upwardly. The inter- 
mediate conveyor 56 moves at a higher 95 
speed than the pertinent floor conveyors 44, 
48, 49, 50 to be sure that each mold is 
conveyed with a fast movement onto the 
next lower floor conveyor, thereby avoiding 
an overlapping of molds within the zone of 100 
each transfer tray 54. 

It will be understood that the impacts to 
which the mold is subject, upon entering 
in abutting contact with abutment wall 55 
is of certain importance and it is therefore 105 
necessary that the upper portion 40 of the 
solidified filler chocolate, resists the impact 
without breaking. Furthermore, it has to be 
borne in mind that an additional impact 
although of smaller magnitude, takes place 110 
when the mold falls from the conveyor onto 
the sloped tray 54 and therefrom through 
the intermediate conveyor 56 onto the next 
lower horizontal conveyor. Although not 
specifically shown in the drawing, it will be 115 
obvious to those skilled in the art that each 
floor conveyor is provided with the necessary 
transfer devices at each of its ends. 

In the vacuum chamber, there is no air 
to enable cooling to take place by convec- 120 
tion. it is however necessary to cool the 
chocolate mass during its movement along 
the uppermost floor conveyor 44 so as to 
achieve the above referred to self-supporting 
feature before the mold arrives at roller 46. 125 
The cooling of the mold must be performed 
by radiation and therefore it becomes 
necessary to arrange above the conveyor 44 
and at a distance which is reduced to the 
minimum possible expression with regard to 130 
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the inlet 4 of the mold 1, a cooling plate 
arrangement 57. This cooling plate arrange- 
ment consists of a plate having a cooling 
coil inside it, through which cooling water 
5 at a temperature of 4° to 5°C runs. It is 
convenient to divide said cooling plate 
arrangement into several sections 57', so 
that the cooling water has to run through 
short paths and thereby increases the cooling 

10 effect on the chocolate mass, particularly 
bearing in mind the poor transmission which 
exists in a vacuum chamber. In addition, 
this cooling arrangement is particularly con- 
ceived for cooling the upper layer of the 

15 fifler chocolate mass which is accessible 
through the inlet 4. 

Furthermore it is convenient to arrange 
an additional cooler device for cooling the 
ambient in general inside the vacuum cham- 

20 ber 10, as is already known, such as by 
arranging cooling plates 58 below the upper 
lengths of the upper conveyors. T&ese cool- 
ing plates 58 need not to be subdivided since 
they should not provide a direct cooling 

25 action on the chocolate. 

From the foregoing it is also apparent 
that an important aspect to be borne in mind 
m connection with the vacuum chamber 
is to control the temperatures within the 

30 space defined by chamber 10 to avoid that 
the filler chocolate mass would fuse the 
shell 26 and also to control in a suitable 
way the expansion of the filler mass 39 to 
avoid that the upper face thereof enters in 

35 factional contact with the cooling plate 57. 
To this it has to be added that the filler 
chocolate mass enters die vacuum chamber 
10 at an average temperature between 29°C 
and 30°C and mat the upper zone of cham- 

40 ber 10, that is to say the portion above the 
uppermost endless conveyor 44, has to be 
at a temperature of 5°C to 8°C in order 
to achieve the desired hardening of the 
upper layer. of the filler chocolate 39. Ao 

45 cordingly, the length of the vacuum chamber 
is m direct relationship with these require- 
ments. 

It is not possible to establish more specific 
ranges since these depend basically on the 

50 following facts: the weight of die chocolate 
tablet to be maniifactured; the vacuum 
existing in the vacuum chamber 10; the 
temperature existing within the vaccum 
chamber 10; the temperature of the filler 

55 chocolate 39; the speed with which the 
moid 1 moves through vacuum chamber 10 
and the proportional content of fatty mater, 
lal in the filler chocolate according to which 
a larger or smaller amount of bubbles are 

60 produced. As a general concept it may be 
borne in mind that the smaller the weight 
of the filler chocolate, the larger the vacuum 
must be and the larger the weight of the 
filler chocolate, the more intense the re- 

65 frigerating effect must be and /or the speed 



with which the molds are moved through 
the vacuum chamber must be decreased. 

Hie intermediate conveyors 48 which 
follow immediately below the uppermost 
endless conveyor 44 shall likewise be pro- 70 
vided with cooling plate arrangements 57". 
Usually three or four floors are provided 
with these cooling plate arrangements and 
more particularly the cooling plate arrange- 
ments will be provided to as many floors 75 
as there are necessary to achieve that the 
fiHer chocolate mass becomes self-supporting 
throughout its entire body. Hie next lower- 
most intermediate floors, such as those 
graphically indicated by endless conveyor 49, 80 
do not have any refrigerating arrangement 
so that as the molds run through these inter- 
mediate floors, the structure of the chocolate 
mass stabilizes. 

Thus, the temperature in the vacuum 85 
chamber 10 increases progressively in a 
downward direction, that is to say that at 
the height corresponding to these inter- 
mediate floors, mere will be a temperature 
m the range of 14°C to increase up to 90 
some 21 °C in the zone corresponding to the 
lowermost conveyor 50. 

Thus, as the temperature of the chocolate 
m the molds decreases, the temperature of 
the vacuum chamber increases, which further 95 
stabilizes the cell structure in the chocolate. 

The mold is then discharged by transfer- 
ring it, always mouth upwardly, from con- 
veyor 50 to the second endless conveyor 13, 
moving through the outlet nozzle member 100 
1Z Since the chocolate when leaving the 
vacuum chamber 10 has a temperature of 
approximately 21 °C, as the pressure in- 
creases in the inclosures formed by pertintent 
pairs of sealing means 42, the temperature 105 
of me chocolate mass likewise increases up 
to approximately 28°G The chocolate mass 
is capable of mamtaining its self-supporting * 
sfructure at a temperature of approximately 
28 C and thus upon the mold with its mass 110 
entering the zone of atmospheric pressure, 
the temperature of the chocolate wffl be 
maintamed and it is possible to further 
manipulate the chocolate mass which is 
relatively soft, in optimum conditions during 115 
the next steps to follow. 5 
As can be appreciated from the end por- 
tion of Figure 1A, the mold which exists 
from the outlet nozzle member 12— being 
conveyed by die second endless conveyor 120 
13— is transferred to the fourth endless 
conveyor 15 and more particularly to the 
upper length 18 adjacent pulley 16. The 
fourth endless conveyor 15 moves in the 
ojrecnon indicated by arrow 59. The mold 125 
1 houses in its space the shell chocolate 26 
w r£ 6 solidified filler chocolate 

39 (Kg. IB), the upper portion 40 of which 
is usually dome shaped. This dome shaped 
top 40 may project out of the inlet 4 so mat 130 
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it becomes necessary to cut off the excess, to 
which end the mold 1 is passed through a 
third scraping station 60 to cut off the excess 
of chocolate. Bearing in mind that the choco- 
5 late mass leaves the outlet nozzle member 
12 at approximately 28°C the excess portion 
may be cut off smoothly and without gener- 
ating in the chocolate mass undesirable grids 
or cracks. , , , j . . 

10 Once this step has been concluded, it is 
advisable to pass the mold 1 through a 
second cooling tunnel 61 in order to start 
an initial shrinking- of the chocolate mass 
within the mold, which will facilitate the 

15 latter, discharge of the tablet from the mold 
and also provides an additional increase in 
hardness of the upper chocolate layer which 
has just been scraped and/or cut 
The mold 1 is then, always with the inlet 

20 upwardly directed, passed through a second 
hot gas blower station 62r-adapted to eject 
air or gas at approximately 30°C— in order 
to soften the top face of the filler chocolate 
to facilitate the welding of the chocolate 

25 mass, which will be ejected through nozzle 
64 at the third chocolate loading station 63 
to form the chocolate lid 68, This chocolate 
mass is ejected through nozzle 64 at 29°C 
to 30°G ^ ^ ^ # . 

30 The mold is then passed through a fourth 
scraping station 65 to level the lid layer and 
thereafter the mold 1 is subject to a vertical 
vibration at die third vibrating station 66 
to eliminate bubbles contained in the choco- 

35 late mass to form the lid. 

The mold is thai passed through a third 
cooling tunnel 67 to harden the chocolate 
mass forming the lid 68. 
Once the mold is passed through the third 

40 tunnel 67, it is subject to a thorough cleaning 
in final scraping section 69, where die entire 
upper edge 70 defining the inlet as well as 
the side faces 1" are cleaned. Hie scraping 
tools are not shown in station 69, since they 

45 are well known. It is important that during 
this cleaning step any chocolate linkage 
which may have existed between the choco- 
late mass to form the sweet and the surfaces 
70 and 1* is removed in order to facilitate 

50 the discharging of the sweet from mold 1. 
To this end the mold is first passed 
through a fourth cooling tunnel 71 where 
the temperature is quite low, round about 
4°C to achieve, within admissible limits, a 

55 maYimnm shrinkage of the sweet within 

mold 1. . , , - 

Upon mold 1 emerging out of the fourth 
cooling tunnel 71, a cover member 72 is 
fitted on the mouth of the mold 1, the mold 

60 is then turned round at a third rotating 
station 73, so that the cover member 72 
rests on the upper length 18 of the fourth 
endless conveyor 15. 
The mold is then subject to the last 

65 station, more particularly to the mold raising 



station 74, where the mold 1 is raised so 
that the finished sweet 75 may now be con- 
veyed towards the packing station (not 
shown). 7ft 
Bearing in mind the last steps which nave ' u 
just been described, it will be evident to those 
skilled in the art that each mold is passed 
rather fast through stations 73 and 74, so 
that the low temperature of the sweet 75 is 
maintained and thereby the above explained /3 
shrinking features will assure that the mold 
may be easily raised from the sweet 75. The 
sweet 75 is thus completely covered by a 
non-alveolar or substantially cell-free choco- 
late mass which improves considerably the 80 
aspect of the product * 

The composition of the filler mass 39 may 
be varied, for instance white chocolate or a 
chocolate having a different colour from 
that of the shell chocolate may be used. It 
is also possible to replace die filler chocolate 
mass, as has been stated at the beginning 
of the specification, by a filler mass formed 
of other ingredients, such as for instance 
dry fruits of the type containing a high 90 
percentage of fatty materials, such as 50% 
to 60%. Suitable fruits are nuts, almonds, 
hazelnuts, peanuts. Cajti chestnuts. In other 
words, fruits having a rind are the preferred 
ones and these fruits are then toasted to 95 
eliminate the excess of humidity from the 
fruit and to change and develop the flavour 
of the fruit . . 

The fruit is then crushed, whereby the rind 
separates from the fruit core, because during 100 
tile toasting process the fruit shrinks and 
the rind which was already dry becomes 
thereby separated from the fruit 

The crushed fruit and rind are passed over 
sieves with blowers so that the more heavier 105 
fruit particles pass through the sieves and 
the lighter rind particles are blown away* 
This process is repeated through several 
mesh decreasing sieves, until the rindless 
crushed fruit particles remain only. These 110 
are then passed through grinding cylinders 
to form a pasty mass, the fatty materials are 
thereby pressed out of the fruit particles. 
This pasty mass is not capable of solidifying 
at the chocolate solidfying temperature which 115 
is between 29° and 30°C so that it becomes 
necessary, in order to use this mass as a 
filler, to add thereto other fatty materials, 
whereby the mixture lowers its melting 
point, so that the mixture will solidify at the 120 
desired 29° to 30°C 

Fat containing products which may be 
added are cocoa butter or other hydrogenated 
fatty materials, such as whale oil, the oil 
of the seeds of the jttlmfruit and the like, 125 
which fatty products have to be subject first 
to a process for removing the pertinent 
flavours thereof and which process is already 
known. 

At the same time as the fatty material is 130 
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added, fine sugar, preferably confectioner's 
sugar is added, and the proportion is 1/3 
of additional fatty material to 2/3 of the 
previously prepared pasty material Sugar 
5 is added in a proportion depending on the 
taste of the particular country. 

This combination is refined, that is to say 
passed through a pair of rollers in order to 
form a well developed, i.e. intermixed, mix- 

*° ture which constitutes the filler material. 
All these steps are carried out at room 
temperature and it is obvious that the 
resulting filling material has to be heated 
up to a suitable temperature, such as 29°C 

U before filling it into the shell covered mold 
at the second loading station 38. 
WHA* WE CLAIM IS:— 
1. A process for the continuous manu- 
facture of foamed sweets in molds, compris- 

20 ing the steps of pouring into a mold, at 
atmospheric pressure, a flowable plastic, 
warm mass containing bubbles and which 
solidifies by cooling, locating the loaded 
mold in an isolated inclosure, the volume 

25 of which is only slightly larger than that of 
the mold, moving said inclosure towards a 
low vacuum zone, and during said movement 
towards said low vacuum zone allowing the 
heat of the warm mass to act on the bubbles 

30 to slightly increase their volume and thereby 
to also slightly increase die volume of the 
mass in the mold, introducing the mold 
with its inclosure into a low vacuum zone 
to produce an additional increase in volume 

35 of the bubbles and mass and then introducing 
said mold in a high vacuum zone to sub- 
stantially increase the volume of said bubbles 
and thereby the volume of said mass, at 
the same time as, at least, the free face of 

40 said mass is subject to intense cooling to 
rapidly solidify a layer of said mass including 
said free face and form a rigid dome includ- 
ing cells produced by said bubbles in said 
mass, m decreasing thereafter the degree of 

45 cooling and allowing to progressively solidify 
under the said high vacuum the. rest of the 
mass towards its core, thereafter discharging 
said mold from said high vacuum zone with 
the foamed, substantially solidified mass 

50 which has been allowed to solidify to a point 
only slightly above its softening point and 
which conveys to the mass a self-supporting 
characteristic, and thereafter discharging the 
resulting mass of sweet from the mold. 

55 2. A process for the continuous manu- 
facture of sweets in molds, said sweets having 
a^ shell the outer face of which is substan- 
tially free of interruptions, said shell defining 
a space in which a foamed filler mass is 

60 housed, said sweets being of the type where 
the shell is made of substantially cell-free 
chocolate and the filler is made of a cellular 
mass of the group comprising chocolate and 
the mixture of fatty materials and ground 

<65 fruits, the softening point of which is similar 



to that of said chocolate and capable of 
softening and fusing at the mouth temper- 
ature of a human being, comprising the steps 
of first forming the shell by pouring at 
atmospheric pressure; into said mold which 70 
moves substantially continuously, a melted 
chocolate mass wherefrom the bubbles con- 
tained are eliminated, forming from said 
chocolate mass in said mold a shell defining 
a space, solidifying and hardening by cool- ? 5 
ing said shell and then softening the inner 
face of said shell, pouring into the space 
defined by said shell said flowable filler mass 
including bubbles and which shall form a 
foamed filler mass within said shell, said 80 
filler mass being at a temperature similar 
to the one of the softening inner face of said 
shell, and then subjecting the mass first to 
a low vacuum to start the expansion of the 
bubbles in said filler mass and then to a high to 
vacuum to increase the volume of said 
bubbles to form said cells, at the same time 
as, at least, the free face of said filler mass 
is subject to an intense cooling to rapidly 
solidify said layer including said free face 90 
of said filler mass and producing a rigid 
dome in said filler mass, thereafter decreasing 
the cooling range, progressively solidifying 
the rest of the fitter mass in a direction 
towards its core, thereafter cancelling the 95 
vacuum and thereafter discharging the 
resulting sweets from the mold. 

3. A process as claimed in claim 2, 
wheran said treatment steps are divided into 

a first mold loading zone where the steps 100 
are performed at atmospheric pressure; a 
second mass expanding and foaming zone 
where the steps are successively performed 
at low vacuum and high vacuum and a third 
mold discharge zone where the steps are 105 
performed at atmospheric pressure, 

4. A process as claimed ~ in claim 3 
wheran in said first zone the mold is first 
completely charged with its inlet upwardly 
directed, with a first type of chocolate at 110 
approximately 29°C to form said shell, said 
mold is then subject to scraping to eliminate 
excess of chocolate, said chocolate mass is 
men subject to first vibrations to eliminate 
fee bubbles contained in said chocolate mass, 115 
the flowable chocolate mass which remains 

m raid mold is men discharged from said 
mold to maintain in said mold a shell 
adhered to the inner walls of said mold 
formed by the remaining chocolate mass 120 
which has already hardened. 

5. A process as claimed in claim 4 
wherein the discharge of the still flowable 
chocolate mass is achieved by turning round 
said mold so that its filler opening opens 125 
downwardly. 

6. A process as claimed in claim 4, 
wherein prior to discharging said flowable 
chocolate mass, the mold is subject to 
centrifuging, 130 
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7. A process as claimed in claim 5* 
wherein after having discharged the flowable 
chocolate mass, the mold is subject to 
centrifuging. 

5 8. A process as claimed in claim 5, 
wherein the mold is rotated after the flowable 
chocolate mass has been discharged, through 
360° to eliminate the existance of any 
hardened stalactites. 

10 9. A process as claimed in any of claims 
4 to 8, wherein die mold with its shell is 
subject to cooling, to decrease the temper- 
ature of said shell to at least approximately 
20°C 

15 10. A process as claimed in claim 9, 
wherein the filler opening of said mold is 
subject to a cleaning action by scraping. 

11. A process as claimed in claim 10, 
wherein the cleaning action by scraping is 

20 carried out with the inlet opening of the 
mold directed downwardly. 

12. A process as claimed in claim 11, 
wherein the mold is then turned so that its 
filler opening is upwardly directed. 

25 13. A process as claimed in any of claims 
9 to 12, wherein the inner face of said shell 
is then subject to softening by using a hot 
gas stream at approximately 30°C 

14. A process as claimed in any of 
30 catims 4 to 13. wherein after having poured 

said filler mass into said space defined by 
said shell, the mold is subject to second 
vibrations of smaller magnitude than said 
first vibrations in order to assure that the 
35 filler mass enters all the interstices formed 
by the space defined by said shell. 

15. A process as claimed in any of 
claims 3 to 14, wherein the pressure is 
gradually decreased in an inclosure which 

40 moves through said low vacuum zone and 
forms part of said second zone. 

16. A process as claimed in claim 15, 
wherein said high vacuum zone defines a 
zig-zag path for said mold through super- 

45 posed zones, the first zone adjacent said 
low vacuum zone having a refrigerating 
source for creating a surrounding at 5° to 
8°C and which is arranged at the minimum 
possible distance above said first zone to 

50 substantially only allowing the passing of 
said molds. 

17. A process as claimed in claim 16, 
wherein the temperature is said high vacuum 
chamber increases from the uppermost zone 

55 towards the lowermost zone, the uppermost 
zone being at 5 to 8°C, die intermediate 
zones at approximately 14°C and the lower- 
most zone at approximately 21 °C 

18. A process as claimed in claim 17, 
^0 wherein the molds are discharged from said 

high vacuum zone through a low vacuum 
zone where the mass contained in the mold 
is allowed to increase its temperature up to 
below the softening point of said mass to 
65 maintain its self-supporting feature. 



19. A process as claimed in claim 18, 
wherein the mass is allowed to increase its 
temperature in said low vacuum zone up 
to approximately 28°C 

20. A process as claimed in any of 70 
claims 3 to 19, wherein in said third zone 
the mass of said mold is first subject, with 
the inlet of said mold upwardly directed, 

to a size reducing action in order to form 
an upper zone for receiving, an additional 75 
charge of flowable chocolate and the ac- 
cessible surface of said mass prior to receiv- 
ing said additional flowable chocolate is 
subject through said inlet of said mold to a 
softening action to soften the surface layer 80 
of said mass accessible through said inlet of 
said moid. 

21. A process as claimed in claim 20, 
wherein prior to softening the accessible 
surface of said mass die latter is subject 85 
to refrigeration to increase its hardness. 

22. A process as claimed in claim 20 
or 21, wherein the softening of the accessible 
layer of said mass is performed by a hot gas 
jet at a temperature of approximately 30°C 90 

23. A process as claimed in claim 22, 
wherein a flowable liquid chocolate mass is 
discharged into said mold at a temperature 
of 29 to 30°C in order to produce a lid for 
said shell capable of welding with the 95 
softened layer of said mass. 

24. A process as claimed in claim 23, 
wherein the mold is thereafter subject to 
scraping and cleaning and thereafter to 
vibration to remove bubbles which may be 100 
present in said chocolate mass to form said 

lid and thereafter said mold is subject to 
cooling, to harden the mass to form said 
lid and to shrink the resulting mass to 
facilitate the discharge thereof from said 105 
mold. 

25. A process as claimed in claim 24, 
wherein said cooling capable of hardening 
said lid and to shrink said mass is performed 

at a temperature of approximately 4°C 110 

26. An equipment for the continuous 
manufacture of foamed sweets in molds com- 
prising molds, a mold loading station for 
charging said molds with a flowable, plastic, 
warm mass containing bubbles and which 115 
solidifies by cooling, mold conveying means 
passing through said loading station, a high 
vacuum chamber having an inlet nozzle 
member and an outlet nozzle member, said 
conveyor means passing through said inlet 120 
nozzle member, high vacuum chamber and 
outlet nozzle member, said conveyor means 
including in the portions corresponding to 
said nozzle members spaced apart sealing 
means allowing the housing of molds between 125 
them, the lengths of said nozzle members 
being larger man the distance existing be- 
tween two sealing means, the inlet nozzle 
member, at the zone adjacent to said 
chamber being connected to a low vacuum 130 
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source and the zone of said chamber ad- 
jacent said inlet nozzle member including 
cooling sections arranged immediately above 
said conveyor means at a distance which 
5 substantially only enables the passing of 
said molds. 

27. An equipment for the continuous 
manufacture of sweets in molds, said sweets 
having a shell the outer face of which is 

10 substantially free of interruptions, said shell 
denning a space in which a foamed filler 
mass is housed, said sweets being of the 
type where the shell is made of substantially 
cell-free chocolate and the filler is made 

15 of a cellular mass of the group comprising 
chocolate and the mixture of fatty materials 
and ground fruits, the softening point of 
which is similar to that of said chocolate 
and capable of softening and fusing at the 

20 mouth temperature of a human being, 
wherein each of said sweets shaping molds 
has a base portion integral with said wall 
portions and fonning a filler inlet and a 
sweet shaping space, said mold conveyor 

25 means are adapted to convey said molds 
through said equipment which includes in 
a succession a first shell forming chocolate 
loading station, a first scraper station 
adapted to scrape and clean said filler inlet 

30 and levelling the chocolate mass with regard 
to said filler inlet a first vibrating station 
adapted to vibrate said mold to substantially 
remove the bubbles contained in said shell 
forming chocolate mass, a fluid chocolate 

35 discharge station for discharging fluid 
chocolate from said mold, a first cooling 
station for said mold for hardening the 
remaining chocolate mass which remains 
attached to the side wall portions and base 

40 portions of the mold and which defines said 
shell, a first hot gas blower station directed 
towards the inside of said mold and adapted 
to soften the inner face of said shell, a second 
chocolate loading station' for pouring warm 

45 filler chocolate and which corresponds to said 
mold loading station and is adapted to 
form foamed chocolate at approximately 
the temperature of said inner face of said 
shell into said shell and the temperature 

50 of said warm chocolate, said inner face of 
said shell being at a higher temperature 
than the outer face of said shell, said second 
loading station including dosifying means 
capable of dispensing a predetermined 

55 volume of filler chocolate which is smaller 
than the volume defined by the inner faces of 
said shell, said second loading station being 
arranged ahead of said inlet nozzle member. 

28. An equipment as claimed in claim 
27, wherein the outlet nozzle member is 
connected to unloading means for dis- 
charging said molds from said discharge 
nozzle member. 

29. An equipment as claimed in claim 
65 27, wherein said first vibrating station in- 



cludes vertical vibrating means capable of 
operating in combination with the substan- 
tially horizontally moving conveyor means 
and said vertical vibrations being pre- 
dominant 70 

30. An equipment as claimed in any of 
claims 27 to 29, wherein said fluid chocolate 
discharge station for discharging fluid 
chocolate from said mold includes rotating 
means capable of turning around said mold 75 
to locate its inlet downwardly on said con* 
veyor means, funnel-shaped collecting means 
arranged below said conveyor means 
adapted to collect the chocolate which is 
being discharged by said mold 80 

31. An equipment as claimed in claim 

30, wherein after said fluid chocolate dis- 
charge station and prior to said first cooling 
station for said mold a station is inserted 
adapted to rotate said mold through sub- 85 
stantially 360°C 

32. An equipment as claimed in claim 

31, wherein a centrifuging station is arranged 
ahead of said fluid chocolate discharge 
station. 90 

33. An equipment as claimed in claim 
30, wherein a centrifuging station is arranged 
behind said fluid chocolate discharge 
stations. 

34. An equipment as claimed in any of 95 
claims 27 to 33, wherein there is provided 

a scraping and cleaning station for scraping 
and cleaning the inlet of said mold to 
eliminate excess of chocolate mass and 
hardened stalactites between said mold 100 
cooling station and said first hot gas blower 
station. 

35. An equipment as claimed in any of 
claims 28 to 34, wherein said unloading 
means include a third scraping station 105 
arranged behind said outlet nozzle member 
and adapted to form in the mass pi each 
mold a recessed top portion, a second cool- . 
ing station arranged behind said third 
scraping station, a second hot gas blower 110 
station orientated towards the inside of said 
mold and adapted to soften the accessible 
face of the mass of the sweet which is being 
formed, a third chocolate loading station 
capable of filling said recessed top portion 115 
to produce a shell lid, a third vibrating 
station adapted to vibrate said mold to 
remove the bubbles contained in the choco- 
late mass to form said lid, a third cooling 
station adapted to harden said mass forming 120 
said lid and discharge means for removing 

the formed sweet from said mold. 

36. An equipment as claimed in claim 
35, wherein a mold cleaning and scraping 
station and an additional cooling station 125 
are arranged between said third cooling 
station and said discharge means. 

37. A sweet produced by means of the 
process as claimed in any of claims 1 to 25. 

38. A process for the continuous manu» 130 
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facture of foamed sweet, substantially as 
described with reference to Figure L 

39. An equipment for producing a 
foamed sweet substantially as described 
5 and as shown in Figure 1. 
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